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(57)  An electronic device is provided. The electronic
device includes a first conductive frame, a second con-
ductive frame, a split portion, a conductive structure dis-
posed inside the electronic device, a first conductive
member, and a wireless communication circuit electrical-
ly connected to the first conductive frame, the second
conductive member, a conductive portion, and the first
conductive member, and the second conductive mem-
ber, wherein the wireless communication circuit may be
configured to transmit and/or receive a radio signal by
using at least a portion of an electric path provided by
the first conductive frame, the first conductive member,
the second conductive member, the conductive portion,
and the conductive structure by feeding power to the first
conductive member and/or the second conductive mem-
ber.
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Description
[Technical Field]

[0001] The disclosure relates to an electronic device
including an antenna.

[Background Art]

[0002] An electronic device may include a plurality of
antennas to provide various wireless communications for
various services.

[0003] A portion of a housing constituting the exterior
of the electronic device may be formed of a metal frame,
and the metal frame may receive power to operate as an
antenna radiator.

[0004] Meanwhile, in recent years, electronic devices
have been released in a deformable form such as a fold-
able type or a rollable type, as well as a bar type.
[0005] The above information is presented as back-
ground information only to assist with an understanding
of the disclosure. No determination has been made, and
no assertion is made, as to whether any of the above
might be applicable as prior art with regard to the disclo-
sure.

[Disclosure of Invention]

[Technical Problem]

[0006] When an electronic device includes a plurality
ofantennas, antennas operating at different resonant fre-
quencies may be disposed adjacent to each other, which
may cause interference therebetween.

[0007] For example, in a foldable type electronic de-
vice, since a radio frequency integrated circuit (RFIC) is
concentrated in one folder portion, interference between
antennas may be caused, and in arollable type electronic
device, interference may be caused since the antennas
are mainly included in a fixed portion.

[0008] Aspects of the disclosure are to address at least
the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the disclosure is to provide a
device for reducing interference and performing wireless
communication in a plurality of frequency bands when a
plurality of antennas are disposed adjacentto each other.
[0009] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of
the presented embodiments.

[Solution to Problem]

[0010] In accordance with an aspect of the disclosure,
an electronic device is provided. The electronic device
includes a first conductive frame forming a first edge of
the electronic device, a second conductive frame that
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configures a second edge perpendicular to the first edge,
a split portion provided at one end of the first edge to
electrically separate the first conductive frame and the
second conductive frame from each other, wherein the
split portion extends along the second edge in a direction
perpendicular to the first edge, a conductive structure
disposed inside the electronic device, a first conductive
member spaced apart from the first conductive frame and
the second conductive frame and disposed along the first
edge, a second conductive member spaced apart from
the first conductive frame and the first conductive mem-
ber and disposed along the first edge, a conductive por-
tion extending from a point of the first conductive frame
or the conductive structure and located between the first
conductive member and the second conductive member,
and a wireless communication circuit electrically con-
nected to the first conductive member and the second
conductive member, wherein the wireless communica-
tion circuit may be configured to transmit and/or receive
a radio signal by using at least a portion of an electric
path provided by the first conductive frame, the first con-
ductive member, the second conductive member, the
conductive portion, and the conductive structure by feed-
ing power to the first conductive member and/or the sec-
ond conductive member.

[0011] In accordance with another aspect of the dis-
closure, an electronic device is provided. The electronic
device includes a first conductive frame forming a first
edge of the electronic device, a second conductive frame
that configures a second edge perpendicular to the first
edge, a split portion provided at one end of the first edge
to electrically separate the first conductive frame and the
second conductive frame from each other, wherein the
split portion extends along the second edge in a direction
perpendicular to the first edge, a conductive structure
disposed inside the electronic device, a first conductive
member spaced apart from the first conductive frame and
the second conductive frame and disposed along the first
edge, afirstslot surrounding the first conductive member,
a second conductive member spaced apart from the first
conductive frame and the first conductive member and
disposed along the first edge, a second slot surrounding
the second conductive member, a conductive portion ex-
tending from a point of the first conductive frame or the
conductive structure and located between the first con-
ductive member and the second conductive member,
and a wireless communication circuit electrically con-
nected to the first conductive member and the second
conductive member, wherein the wireless communica-
tion circuit may be configured to transmit and/or receive
a radio signal by using at least one of the first slot or the
second slot by feeding power to the first conductive mem-
ber and/or the second conductive member.

[Advantageous Effects of Invention]

[0012] According to various embodiments of the dis-
closure, it is possible to provide an electronic device that
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prevents interference between antennas and performs
wireless communication in a plurality of frequency bands
when a plurality of antennas are disposed adjacent to
each other.

[0013] Accordingly, it is possible for the electronic de-
vice to provide various communication services while
maintaining wireless communication performance de-
spite a narrow space included therein.

[0014] Furthermore, various embodiments of the dis-
closure are applicable to a foldable type or a rollable type
electronic device.

[0015] In addition, various effects directly or indirectly
identified through the disclosure may be provided.
[0016] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses various embodiments of the disclosure.

[Brief Description of Drawings]

[0017] The above and other aspects, features, and ad-
vantages of certain embodiments of the disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings.

FIG. 1A is a perspective view illustrating a front sur-
face of an electronic device according to an embod-
iment of the disclosure;

FIG. 1B is a perspective view illustrating a rear sur-
face of an electronic device according to an embod-
iment of the disclosure;

FIG. 2illustrates a hardware configuration of an elec-
tronic device according to an embodiment of the dis-
closure;

FIG. 3 illustrates an electronic device including a first
conductive frame and a second conductive frame
according to an embodiment of the disclosure;

FIG. 4 illustrates an electronic device including a first
conductive member and a second conductive mem-
ber according to an embodiment of the disclosure;
FIG. 5A illustrates a first antenna and a second an-
tenna according to an embodiment of the disclosure;
FIG. 5B illustrates flows of current formed in a first
region and a second region when power is fed to a
first feeding point of a first conductive member ac-
cording to an embodiment of the disclosure;

FIG. 5C illustrates flows of current formed in a first
region and a second region when power is fed to a
second feeding point of a second conductive mem-
ber according to an embodiment of the disclosure;
FIG. 6 is a graph illustrating reflection coefficients
according to resonances generated by a first anten-
na and a second antenna according to an embodi-
ment of the disclosure;

FIG. 7A illustrates a resonance occurring in a first
antenna according to an embodiment of the disclo-
sure;
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FIG. 7B illustrates an energy distribution formed in
an electronic device when a first resonance occurs
according to an embodiment of the disclosure;

FIG. 7C illustrates an energy distribution formed in
an electronic device when a second resonance oc-
curs according to an embodiment of the disclosure;
FIG. 8 is a graph illustrating a reflection coefficient
according to a resonance formed in an electronic
device according to a change of length in a first slot
according to an embodiment of the disclosure;

FIG. 9A illustrates a resonance formed in a second
antenna according to an embodiment of the disclo-
sure;

FIG. 9B illustrates an energy distribution formed in
an electronic device when a third resonance occurs
according to an embodiment of the disclosure;

FIG. 9C illustrates an energy distribution formed in
an electronic device when a fourth resonance occurs
according to an embodiment of the disclosure;

FIG. 10 is a graph illustrating a reflection coefficient
according to a resonance formed in an electronic
device according to a change of length in a second
antenna according to an embodiment of the disclo-
sure;

FIG. 11A illustrates first coupling feeding occurring
in an electronic device when power is fed to a first
conductive member according to an embodiment of
the disclosure;

FIG. 11B illustrates coupling feeding occurring in an
electronic device when power is fed to a second con-
ductive member according to an embodiment of the
disclosure;

FIG. 11C is a graphiillustrating reflection coefficients
according to resonances generated by a first anten-
na or a second antenna according to an embodiment
of the disclosure;

FIG. 12A is a graph of reflection coefficients when
resonances generated by a first slot occur in the
same frequency in a firstregion and a second region
according to an embodiment of the disclosure;

FIG. 12B is a graph of reflection coefficients when
resonances generated by a first slot and a second
slot occur independently according to an embodi-
ment of the disclosure;

FIG. 12C is a graph of reflection coefficients when
resonances generated by a second slot occur in the
same frequency in a firstregion and a second region
according to an embodiment of the disclosure;

FIG. 13A illustrates an electronic device including a
second conductive frame according to an embodi-
ment of the disclosure;

FIG. 13B is a graph of reflection coefficients of res-
onances generated by the first antenna and the sec-
ond antenna of FIG. 13A according to an embodi-
ment of the disclosure;

FIG. 14A illustrates an electronic device including a
second conductive frame according to an embodi-
ment of the disclosure;
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FIG. 14B is a graph of reflection coefficients of res-
onances generated by the first antenna and the sec-
ond antenna of FIG. 14A according to an embodi-
ment of the disclosure;

FIG. 15A illustrates an electronic device including a
second conductive frame according to an embodi-
ment of the disclosure;

FIG. 15B is a graph of reflection coefficients of res-
onances generated by the first antenna and the sec-
ond antenna of FIG. 15A according to an embodi-
ment of the disclosure;

FIG. 16A illustrates a ground point provided at a po-
sition of a second conductive frame according to an
embodiment of the disclosure;

FIG. 16B is a graph illustrating a resonance of a first
antenna according to a change of a ground position
of FIG. 16A according to an embodiment of the dis-
closure;

FIG. 16Cis a graph illustrating a resonance of a sec-
ond antenna according to a change of a ground po-
sition of FIG. 16A according to an embodiment of
the disclosure;

FIG. 17A illustrates an electronic device according
to an embodiment of the disclosure;

FIG. 17B illustrates a first antenna and a second an-
tenna included in the electronic device of FIG. 17A
according to an embodiment of the disclosure;

FIG. 18A illustrates an electronic device according
to an embodiment of the disclosure;

FIG. 18B illustrates a first antenna and a second an-
tenna included in the electronic device of FIG. 18A
according to an embodiment of the disclosure;

FIG. 18C illustrates a third antenna and a fourth an-
tenna included in the electronic device of FIG. 18A
according to an embodiment of the disclosure;

FIG. 19 illustrates a structure for feeding power to a
first conductive member or a second conductive
member according to an embodiment of the disclo-
sure;

FIG. 20 illustrates a structure for feeding power to a
first conductive member or a second conductive
member according to an embodiment of the disclo-
sure; and

FIG. 21 is a block diagram of an electronic device
according to various embodiments in a network en-
vironment according to the embodiment of the dis-
closure.

[0018] Throughout the drawings, it should be noted
that like reference numbers are used to depict the same

or similar elements, features, and structures.

[Mode for Carrying out the Invention]

[0019] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
disclosure as defined by the claims and their equivalents.
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It includes various specific details to assist in that under-
standing but these are to be regarded as merely exem-
plary. Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of the
various embodiments described herein can be made
without departing from the scope and spirit of the disclo-
sure. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and concise-
ness.

[0020] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but, are merely used by the inventor to enable
a clear and consistent understanding of the disclosure.
Accordingly, it should be apparent to those skilled in the
art that the following description of various embodiments
of the disclosure is provided for illustration purpose only
and not for the purpose of limiting the disclosure as de-
fined by the appended claims and their equivalents.
[0021] Itis to be understood that the singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference
to "a component surface" includes reference to one or
more of such surfaces.

[0022] FIG. 1A is a perspective view illustrating the
front surface of an electronicdevice 100 (e.g., the surface
of the electronic device of FIG. 1A located in the +z-di-
rection) according to an embodiment of the disclosure.
FIG. 1B is a perspective view illustrating the rear surface
of an electronic device (e.g., the surface of the electronic
device of FIG. 1B located in the -z-direction) according
to an embodiment of the disclosure.

[0023] Referringto FIGS. 1A and 1B, an electronic de-
vice 100 may include a housing 110, and the housing
110 may include a front plate 111, a rear plate 112, and
a side member 113 surrounding the space between the
front plate 111 and the rear plate 112.

[0024] In an embodiment, a display 120 may be dis-
posed on the front plate 111 of the housing 110. In an
example, the display 120 may occupy most of the front
surface of the electronic device 100 (e.g., the surface
located in the +z-direction of the electronic device 100 of
FIG. 1A).

[0025] According to anembodiment, therear plate 112
may be formed of, for example, coated or colored glass,
ceramic, polymer, metal (e.g., aluminum, stainless steel
(STS), or magnesium), or a combination of two or more
of these materials. According to an embodiment, the rear
plate 112 may include a curved portion that is bent toward
the side member 113 from at least one end and extends
seamlessly.

[0026] According to an embodiment, the side member
113 may be coupled to the rear plate 112 and may include
a metal and/or a polymer. According to an embodiment,
the rear plate 112 and the side member 113 may be con-
figured integrally and may include the same material
(e.g., a metal material such as aluminum).

[0027] According to an embodiment, a conductive por-
tion of the side member 113 may be electrically connect-



7 EP 4 358 295 A1 8

ed to a wireless communication circuit to operate as an
antenna radiator for transmitting and/or receiving a radio
frequency (RF) signal of a specific frequency band. Ac-
cording to an embodiment, the wireless communication
circuit may transmit an RF signal of the specific frequency
band to the conductive portion of the side member 113
or receive an RF signal of the specific frequency band
from the conductive portion.

[0028] The electronic device 100 illustrated in FIGS.
1A and 1B corresponds to an example and does not limit
the shape of the device to which the technical idea dis-
closed herein is applied. The technical idea disclosed
herein is applicable to various user devices including a
portion capable of operating as an antenna radiator. For
example, by adopting a flexible display and a hinge struc-
ture, the technical idea disclosed herein may also be ap-
plicable to a foldable electronic device that is foldable in
a horizontal direction or a foldable in a vertical direction,
a tablet computer, or a notebook computer.

[0029] Hereinafter, various embodiments will be de-
scribed with reference to the electronic device 100 illus-
trated in FIGS. 1A and 1B for convenience of description.
[0030] FIG. 2illustrates a hardware configuration of an
electronic device according to an embodiment of the dis-
closure.

[0031] Referring to FIG. 2, an electronic device 100
may include a first conductive frame 210, a second con-
ductive frame 220, a split portion (or a split portion, a slit,
or a non-conductive portion) 230, a conductive structure
240, a first conductive member 250, a second conductive
member 260, a conductive portion 270, and/or a wireless
communication circuit 280.

[0032] In another embodiment, the electronic device
100 may further include an additional component in ad-
dition to the components illustrated in FIG. 2. For exam-
ple, the electronic device 100 may further include a third
conductive member (not illustrated) or a fourth conduc-
tive member (not illustrated).

[0033] According to an embodiment, the first conduc-
tive frame 210 and the second conductive frame 220 may
be understood as at least partial configurations of the
side member 113.

[0034] According to an embodiment, the split portion
230 may be filled with an insulating member. In an ex-
ample, the split portion 230 may be filled with a dielectric
material having a specific dielectric constant.

[0035] Accordingto anembodiment, the wireless com-
munication circuit 280 may be electrically connected to
the first conductive member 250 and/or the second con-
ductive member 260.

[0036] FIG. 3illustrates an electronic device including
a first conductive frame and/or a second conductive
frame according to an embodiment of the disclosure.
[0037] Referring to FIG. 3, an electronic device 100
may include a first conductive frame 210, a second con-
ductive frame 220, a third conductive frame 221, and/or
a camera opening 330. In an example, at least a portion
of the camera may be exposed to the outside through
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the camera opening 330.

[0038] According to an embodiment, the first conduc-
tive frame 210 may form a first edge 310 of the electronic
device 100. In an example, the first conductive frame 210
may be a metal frame that configures at least a portion
of the side member 113.

[0039] According to an embodiment, the second con-
ductive frame 220 and/or the third conductive frame 221
may configure asecond edge 320 of the electronic device
100 that is substantially perpendicular to the first edge
310. In an example, the second conductive frame 220
and/or the third conductive frame 221 may be a metal
frame that configures at least a portion of the side mem-
ber 113. In an embodiment, an additional split portion
231 may be provided between the second conductive
frame 220 and the third conductive frame 221.

[0040] According to an embodiment, the split portion
230 may be provided at one end of the first edge 310 to
electrically separate the first conductive frame 210 and
the second conductive frame 220 from each other. In an
example, the split portion 230 may be provided to be in
contact with the second conductive frame 220 that con-
figures the second edge 320. In another example, the
splitportion 230 may be provided to be spaced apart from
the second conductive frame 220 by a specific distance.
[0041] According to an embodiment, the split portion
230 may extend along the second edge 320 in a direction
perpendicular to the first edge 310. In an example, the
split portion 230 may be disposed in parallel with the sec-
ond conductive frame 220 while being contact with the
second conductive frame 220 to electrically separate the
inside of the electronic device 100 from the second con-
ductive frame 220. In another example, the split portion
230 may be disposed to be spaced apart from the second
conductive frame 220 in parallel with the same by a spe-
cific distance.

[0042] According to an embodiment, the conductive
structure 240 may be disposed inside the electronic de-
vice 100. In an example, the conductive structure 240
may correspond to at least a portion of a support member
(or a bracket) (not illustrated) disposed inside the elec-
tronic device 100.

[0043] According to an embodiment, the conductive
structure 240 may have various shapes, such as a con-
ductive plate or a conductive stick.

[0044] According to an embodiment, the first conduc-
tive member 250 may be disposed along the first edge
310 to be spaced apart from the first conductive frame
210 and the second conductive frame 220. In an exam-
ple, the first conductive member 250 may be disposed
to be spaced apart from the first conductive frame 210
by a specific distance, and may also be disposed to be
spaced apart from the second conductive frame 220 by
a specific distance.

[0045] According to an embodiment, the second con-
ductive member 260 may be disposed along the firstedge
310 to be spaced apart from the first conductive frame
210 and the first conductive member 250. In an example,
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the second conductive member 260 may be disposed to
be spaced apart from the first conductive frame 210 and
the first conductive member 250 by a specific distance.
[0046] According to an embodiment, the first conduc-
tive member 250 may be surrounded by a dielectric ma-
terial having a specific dielectric constant. In an example,
the first conductive member 250 may be spaced apart
from the first conductive frame 210 by being surrounded
by the dielectric material having the specific dielectric
constant. In another example, one edge of the first con-
ductive member 250 may be in contact with the split por-
tion 230. For example, one edge of the first conductive
member 250 is in contact with the split portion 230 and
the other edges are surrounded by the dielectric material
having the specific dielectric constant, so that the first
conductive member 250 may be spaced apart from the
first conductive frame 210, the second conductive frame
220, and the second conductive member 260.

[0047] According to an embodiment, the second con-
ductive member 260 may be surrounded by a dielectric
material having a specific dielectric constant. In an ex-
ample, the second conductive member 260 may be
spaced apart from the first conductive frame 210 and the
first conductive member 250 by being surrounded by the
dielectric material having the specific dielectric constant.
[0048] According to an embodiment, the conductive
portion 270 may extend from a point of the first conductive
frame 210 or the conductive structure 240, and may be
located between the first conductive member 250 and
the second conductive member 260. In an example, the
conductive portion 270 may be a portion of the first con-
ductive frame 210 that extends from the first conductive
frame 210 to the conductive structure 240. In another
example, the conductive portion 270 may be a portion of
the conductive structure 240 that extends from the con-
ductive structure 240 to the first conductive frame 210.

[0049] FIG. 4 illustrates an electronic device including
a first conductive member and/or a second conductive
member according to an embodiment of the disclosure.
[0050] Referring to FIG. 4, an electronic device 100
may include a first conductive member 250 and/or a sec-
ond conductive member 260 including a feeding point
and a ground point. Since the first conductive frame 210,
the second conductive frame 220, the split portion 230,
the conductive structure 240, the first conductive member
250, the second conductive member 260, and the con-
ductive portion 270 illustrated in FIG. 4 are the same as
the components illustrated in FIG. 3, a separate descrip-
tion thereof will be omitted.

[0051] According to an embodiment, a first feeding
point P 11 and a first ground point P12 may be located
on the first conductive member 250. In an example, a
wireless communication circuit 280 may feed power to
the first conductive member 250 via the first feeding point
P 11, and an electric path may be provided from the first
feeding point P11 to the first ground point P12.

[0052] Accordingto an embodiment, a second feeding
point P21 and a second ground point P22 may be located
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on the second conductive member 260. In an example,
the wireless communication circuit 280 may feed power
to the second conductive member 260 via the second
feeding point P21, and an electric path may be provided
from the second feeding point P21 to the second ground
point P22.

[0053] FIG. 5A illustrates a first region and a second
region according to an embodiment of the disclosure.
[0054] Referring to FIG. 5A, a first region 510 and a
second region 520 may be provided along a first conduc-
tive frame 210.

[0055] According to an embodiment, the first region
510 may include a first portion 210-1 of the first conduc-
tive frame 210, the first conductive member 250, and/or
a first slot (or an opening or a non-conducting member)
512. In an example, the first slot 512 may be provided to
surround three edges of the first conductive member 250.
[0056] According to an embodiment, a non-conductive
member may be disposed in the first slot 512. In an ex-
ample, the first slot 512 may be filled with a dielectric
material having a specific dielectric constant.

[0057] According to an embodiment, the first region
510 including the first slot 512 may receive power from
the wireless communication circuit 280 to operate as an
antenna (e.g., a slot antenna or an open slot). In an ex-
ample, when the wireless communication circuit 280
feeds power to the first conductive member 250, the first
conductive frame 210 may be fed with power through
coupling, and may operate as an antenna radiator by a
resonance formed around the first slot 512.

[0058] Accordingtoanembodiment, the second region
520 may include a second portion 210-2 of the first con-
ductive frame 210, a second conductive member 260,
and/or a second slot 522. In an example, the second slot
522 may be provided to surround four edges of the sec-
ond conductive member 260.

[0059] According to an embodiment, a non-conductive
member may be disposed in the second slot 522. In an
example, the second slot 522 may be filled with a dielec-
tric material having a specific dielectric constant.

[0060] Accordingtoanembodiment, the second region
520 including the second slot 522 may receive power
from the wireless communication circuit 280 to operate
as an antenna (e.g., a slot antenna or a closed slot). In
an example, when the wireless communication circuit
280 feeds power to the second conductive member 260,
the first conductive frame 210 may be fed with power
through coupling, and may operate as an antenna radi-
ator by a resonance formed around the second slot 522.
[0061] According to an embodiment, the first slot 512
may have a width in a first range 511. In an example, the
first range 511 may be changed based on the resonance
frequency of the first slot 512.

[0062] According to an embodiment, the second slot
522 may have a width in a second range 521. In an ex-
ample, the second range 521 may be changed based on
the resonance frequency of the second slot 522. In an-
other example, the length of the second conductive mem-
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ber 260 should be at least about 50% or more of the width
in the second range 521 to generate sufficient coupling
between the second conductive member 260 and the
second slot 522, so that a resonance may occur.
[0063] According to an embodiment, the split portion
230 may have awidth in a third range 531. In an example,
the third range 531 may be variable depending on the
position of the split portion 230. For example, when the
first conductive frame 210 and the second conductive
frame 220 are disposed close to each other because the
third range 531 has a small value, a strong electric field
(E-field) may be generated in the split portion 230.
[0064] For example, the value in the third range 531
may increase toward the first conductive frame 210.
[0065] According to an embodiment, the conductive
portion 270 may have a width in a fourth range 541. In
an example, the fourth range 541 may correspond to a
value of about 5 mm or less. For example, the fourth
range 541 may correspond to a value in the range of
about 1 mm to about 2 mm.

[0066] According to an embodiment, since the capac-
itance value of the first slot 512 changes depending on
the distance between the first conductive member 250
and the first portion 210-1 of the first conductive frame
210, the resonance frequency of the first slot 512 may
vary. In an example, the distance between the first con-
ductive member 250 and the first portion 210-1 of the
first conductive frame 210 may correspond to a value in
the range of about 0.5 millimeters (mm) to about 2.5 mm.
For example, the distance between the first conductive
member 250 and the first conductive frame 210 may be
about 1 mm to about 2 mm.

[0067] Accordingto an embodiment, the electronic de-
vice may adjust the resonance frequency of the first slot
512by adjusting the length of the first conductive member
250.

[0068] According to an embodiment, when the first
conductive member 250 is located adjacent to the split
portion 230, a large amount of radiation current may be
formed in the split portion 230 due to the characteristics
of the open slot antenna. In addition, due to this, electro-
magnetic waves formed by the first slot 512 may be more
easily radiated through at least a portion of the split por-
tion 230. In an example, since the split portion 230 is
located on one side surface of the electronic device 100,
the electromagnetic waves formed by the first slot 512
may be easily radiated to the outside of the electronic
device 100.

[0069] Accordingtoan embodiment, radiation efficien-
cy may be further improved since antenna radiation is
performed through the slot between the split portion 230
and the first conductive member 250.

[0070] FIG. 5B illustrates a flow of current formed in a
first region and a second region when power is fed to a
first feeding point P11 of a first conductive member ac-
cording to an embodiment of the disclosure. FIG. 5C il-
lustrates a flow of current formed in the first region and
the second region when power is fed to a second feeding
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point of a second conductive member according to an
embodiment of the disclosure.

[0071] Referringto FIGS. 5B and 5C, when a wireless
communication circuit 280 feeds power to a first feeding
point P 11 or a second feeding point P21, a flow of current
may be formed along the conductive materials provided
in the first region 510 and/or the second region 520.
[0072] Accordingtoanembodiment, whenthe wireless
communication circuit 280 feeds power to the first feeding
point P 11, a first flow of current 510-1 from the first feed-
ing point P1 1 to a first end 250a of the first conductive
member 250 may be formed.

[0073] According to an embodiment, first coupling (or
inductive coupling) 510-2 may be provided by the first
flow of current 510-1. In an example, a magnetic field
may be changed around the first conductive member 250
by the fist flow of current 510-1, and the changed mag-
netic field forms induced current in at least a portion of
the first conductive frame 210. Thus, first coupling 510-2
may be formed between the first conductive member 250
and the first conductive frame 210.

[0074] According to an embodiment, when power is
fed to at least a portion of the first conductive frame 210
by the first coupling 510-2, a second flow of current 510-3
may be formed along the conductive material provided
in the first region 510 or the second region 520. In an
example, when power is fed to at least a portion of the
first conductive frame 210 through coupling, the second
flow of current 510-3 may be formed along at least a
portion of the first conductive frame 210, the conductive
portion 270, and/or the second conductive frame 220.
Due to this, a resonance in which the length of the first
slot 512 is 1/4 of the wavelength thereof may be formed
inthe firstregion 510, and aresonance in which the length
of the second slot 522 is 1/2 of the wavelength thereof
may be formed in the second region 520.

[0075] Accordingtoanembodiment, whenthe wireless
communication circuit 280 feeds power to the second
feeding point P21, a third flow of current 520-1 from the
second feeding point P21 to afirstend 260a of the second
conductive member 260 may be formed.

[0076] According to an embodiment, second coupling
(orinductive coupling) 520-2 may be provided by the third
flow of current 520-1. In an example, a magnetic field
may be changed around the second conductive member
260 by the third flow of current 520-1, and the changed
magnetic field forms induced current in at least a portion
of the first conductive frame 210. Thus, second coupling
520-2 may be formed between the second conductive
member 260 and the first conductive frame 210.

[0077] According to an embodiment, when power is
fed to at least a portion of the first conductive frame 210
by the second coupling 520-2, a fourth flow of current
520-3 may be formed along the conductive material pro-
vided in the first region 510 or the second region 520. In
an example, when power is fed to at least a portion of
the first conductive frame 210 through coupling, the
fourth flow of current 520-3 may be formed along at least
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a portion of the first conductive frame 210, the conductive
portion 270, or the second conductive frame 220. Due to
this, a resonance in which the length of the first slot 512
is 1/4 of the wavelength thereof may be formed in the
first region 510, and a resonance in which the length of
the second slot 522 is 1/2 of the wavelength thereof may
be formed in the second region 520.

[0078] According to an embodiment, when the length
of the second conductive member 260 is equal to or
greater than half the length of the second slot 522 (e.g.,
the width in the second range 521), the second coupling
520-2 may be formed better. In an example, when the
length of the second conductive member 260 is longer
than half the width in the second range 521, coupling
feeding from the second conductive member 260 to the
first conductive frame 210 occurs better. Thus, the fourth
flow of current 520-3 may be formed better along at least
a portion of the first conductive frame 210, the conductive
portion 270, or the second conductive frame 220.
[0079] FIG. 6 is a graph illustrating reflection coeffi-
cients according to resonances generated by a first slot
and a second slot according to an embodiment of the
disclosure. FIG. 6 may be understood as a graph relating
to resonances generated by the flows of current and of
FIG. 5B or the flows of current and of FIG. 5C.

[0080] Referring to FIG. 6, it can be understood that a
resonance occurs at a point where the reflection coeffi-
cient has a minimum value.

[0081] Accordingtoanembodiment, when the wireless
communication circuit 280 feeds power to the first con-
ductive member 250, a first resonance 610 may occur in
the first region 510 by the first slot 512, and a second
resonance 620 may be formed in the second region 520
since the firstresonance 610 is projected onto the second
region 520.

[0082] Accordingtoanembodiment, whenthe wireless
communication circuit 280 feeds power to the second
conductive member 260, resonances may occur in the
split portion 230 and the second region 520 by the second
slot 522, and a third resonance 630 may occur in the first
region 510 since the above-mentioned resonances are
projected onto the first region 510.

[0083] Accordingtoanembodiment, whenthe wireless
communication circuit 280 feeds power to the second
conductive member 260, a fourth resonance 640 may
occur in the second region 520 by the second slot 522.
[0084] According to an embodiment, in the first region
510, the first resonance 610 may occur in a frequency
band of about 1.5 gigahertz (GHz).

[0085] According to an embodiment, in the second re-
gion 520, the second resonance 620 may occur in a fre-
quency band of about 1.5 GHz.

[0086] According to an embodiment, in the first region
510, the third resonance 630 may occur in a frequency
band of about 2.8 GHz to 3 GHz.

[0087] According to an embodiment, in the second re-
gion 520, the fourth resonance 640 may occur in a fre-
quency band of about 2.5 GHz to 2.7 GHz.
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[0088] FIG. 7A illustrates a resonance occurring in a
first region according to an embodiment of the disclosure.
FIG. 7B illustrates an energy distribution formed in an
electronic device when a first resonance occurs in the
first region according to an embodiment of the disclosure.
FIG. 7C illustrates an energy distribution formed in an
electronic device when a second resonance occurs in
the first region according to an embodiment of the dis-
closure.

[0089] Referringto FIGS.7A, 7B, and 7C, when a res-
onance having a first voltage distribution 710 occurs in
a first region 510 according to an embodiment, a first
resonance 610 and a second resonance 620 may occur.
[0090] According to an embodiment, the first voltage
distribution 710 may be formed by the first slot 512 and
the split portion 230. In an example, the first voltage dis-
tribution 710 may have zero or a minimum value at one
end of the first conductive frame 210 that is in contact
with the conductive portion 270. In an example, the first
voltage distribution 710 may have a maximum value at
one end of the first conductive frame 210 that is in contact
with the split portion 230.

[0091] According to an embodiment, the wireless com-
munication circuit 280 may transmit and/or receive a ra-
dio signal in the resonance frequency band of the first
resonance 610 or the resonance frequency band of the
second resonance 620 by feeding power to the first con-
ductive member 250 or the second conductive member
260. In an example, the first slot 512 may operate as a
multi-band antenna having the resonance frequency
band of the first resonance 610 and the resonance fre-
quency band of the second resonance 620. For example,
when the wireless communication circuit 280 feeds pow-
er to the first conductive member 250, the first resonance
610 having a resonance frequency of a frequency band
of about 1.6 GHz may occur in the first region 510, and
the wireless communication circuit 280 may transmit
and/orreceive aradio signaliin a frequency band of about
1.6 GHz. As another example, when the wireless com-
munication circuit 280 feeds power to the second con-
ductive member 260, the second resonance 620 having
aresonance frequency of a frequency band of about 1.6
GHz may occur in the first region 510, and the wireless
communication circuit 280 may transmit and/or receive
a radio signal in a frequency band of about 1.6 GHz.
[0092] According to an embodiment, the wireless com-
munication circuit 280 may transmit and/or receive a ra-
dio signal in the resonance frequency band of the first
resonance 610 and the resonance frequency band of the
third resonance 630 by being connected to the first con-
ductive member 250.

[0093] Accordingto an embodiment, when the firstres-
onance 610 occurs in the first region 510, an energy dis-
tribution may be formed in the electronic device 100 in
the same form as an energy distribution 720.

[0094] According to an embodiment, when the second
resonance 620 occurs in the first region 510, an energy
distribution may be formed in the electronic device 100
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in the same form as an energy distribution 730.

[0095] FIG. 8 is a graph illustrating reflection coeffi-
cients according to resonances occurring in an electronic
device depending on a change of length in a first slot
according to an embodiment of the disclosure.

[0096] Referring to FIG. 8, when a first slot 512 is pro-
vided in a first range 511 of different values, the reso-
nances occurring in a first region 510 may occur in dif-
ferent frequency bands.

[0097] According to an embodiment, when the first
range 511 of the width of the first slot 512 is about 13
mm, the electronic device 100 may resonate in a frequen-
cy band of about 1.5 GHz to about 1.6 GHz.

[0098] According to an embodiment, when the first
range 511 of the width of the first slot 512 is about 18
mm, the electronic device 100 may resonate in a frequen-
cy band of about 1.2 GHz to about 1.5 GHz.

[0099] According to an embodiment, when the first
range 511 of the width of the first slot 512 is about 23
mm, the electronic device 100 may resonate in a frequen-
cy band of about 1 GHz to about 1.2 GHz.

[0100] Based on the graph of FIG. 8 according to an
embodiment, when the first range 511 of the value of the
width of the first slot 512 increases in the range of about
10 mm to about 25 mm, the resonance frequency band
may decrease.

[0101] FIG. 9Aillustrates a resonance occurring in the
second region according to an embodiment of the dis-
closure. FIG. 9B illustrates an energy distribution formed
in the electronic device when the third resonance occurs
according to an embodiment of the disclosure. FIG. 9C
illustrates an energy distribution formed in the electronic
device when the fourth resonance occurs according to
an embodiment of the disclosure.

[0102] According to an embodiment, when the width
of the first slot 512 in the first range 511 decreases, the
resonance frequency band of the first resonance 610
may increase in a first range 810, and the resonance
frequency band of the third resonance 630 may increase
in a second range 820. In contrast, when the width of the
first slot 512 in the second range 521 increases, the res-
onance frequency band of the first resonance 610 may
decrease in the first range 810, and the resonance fre-
quency band of the third resonance 630 may decrease
in the second range 820.

[0103] Referringto FIGS. 9A, 9B, and 9C, when a res-
onance having a second voltage distribution 910 occurs
in the second region 520 according to an embodiment,
the third resonance 630 and the fourth resonance 640
may occur.

[0104] According to an embodiment, the second volt-
age distribution 910 may be formed by the second slot
522 and the conductive portion 270. In an example, the
second voltage distribution 910 may have zero or a min-
imum value at one end of the second slot 522 that is in
contact with the conductive portion 270. As an example,
the second voltage distribution 910 may have zero or a
minimum value at one end of the second slot 522 that is
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not in contact with the conductive portion 270.

[0105] According to an embodiment, the wireless com-
munication circuit 280 may transmit and/or receive a ra-
dio signal in the resonance frequency band of the third
resonance 630 or the resonance frequency band of the
fourth resonance 640 by feeding power to the first con-
ductive member 250 or the second conductive member
260. In an example, the second slot 522 may operate as
a multi-band antenna having the resonance frequency
band of the third resonance 630 and the resonance fre-
quency band of the fourth resonance 640. For example,
when the wireless communication circuit 280 feeds pow-
erto the first conductive member 250, the third resonance
630 having a resonance frequency of a frequency band
of about 2.9 GHz may occur in the second region 520,
and the wireless communication circuit 280 may transmit
and/or receive aradio signaliin a frequency band of about
2.9 GHz. As another example, when the wireless com-
munication circuit 280 feeds power to the second con-
ductive member 260, the fourth resonance 640 having a
resonance frequency of a frequency band of about 2.65
GHz may occur in the second region 520, and the wire-
less communication circuit 280 may transmit and/or re-
ceive a radio signal in a frequency band of about 2.65
GHz.

[0106] Accordingtoan embodiment, the wireless com-
munication circuit 280 may transmit and/or receive a ra-
dio signal in the resonance frequency band of the second
resonance 620 and the resonance frequency band of the
fourth resonance 640 by being connected to the second
conductive member 260.

[0107] According to an embodiment, when the third
resonance 630 occurs in the second region 520, an en-
ergy distribution may be formed in the electronic device
100 in the same form as an energy distribution 920.
[0108] According to an embodiment, when the fourth
resonance 640 occurs in the second region 520, an en-
ergy distribution may be formed in the electronic device
100 in the same form as an energy distribution 930.
[0109] FIG. 10 is a graph illustrating reflection coeffi-
cients according to resonances occurring in an electronic
device depending on a change of length in a second slot
according to an embodiment of the disclosure. In an ex-
ample, the resonance frequency band of the resonance
occurring in the second region 520 may be adjusted by
adjusting the length of the second slot 522.

[0110] Referringto FIG. 10, when a second slot 522 is
provided in a second range 521 of different values, the
resonances occurring the second region 520 may occur
in different frequency bands.

[0111] According to an embodiment, when the second
range 521 of the width of the second slot 522 is about 31
mm, the electronic device 100 may resonate in afrequen-
cy band of about 2 GHz to about 2.5 GHz.

[0112] According to an embodiment, when the second
range 521 of the width of the second slot 522 is about 26
mm, the electronic device 100 may resonate in afrequen-
cy band of about 2.4 GHz to about 2.5 GHz.
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[0113] According to an embodiment, when the second
range 521 of the width of the second slot 522 is about 21
mm, the electronic device 100 mayresonate in a frequen-
cy band of about 2.5 GHz to about 2.7 GHz.

[0114] Based on the graph of FIG. 10 according to an
embodiment, when the second range 521 of the value of
the width of the second slot 522 decreases in the range
ofabout 35 mmtoabout 15 mm, the resonance frequency
band may increase. In an example, when the length of
the second slot 522 increases, the resonance frequency
oftheresonance occurring in the second region 520 (e.g.,
the resonance frequency of the fourth resonance 640 in
FIG. 6) is shifted to a lower frequency band, and when
the length of the second slot 522 decreases, the reso-
nance frequency of the resonance occurring in the sec-
ond region 520 (e.g., the resonance frequency of the
fourth resonance 640 in FIG. 6) may be shifted to a higher
frequency band.

[0115] According to an embodiment, when the width
ofthe second slot 522 in the second range 521 increases,
the resonance frequency of the fourth resonance 640 in
a first region 1010 may decrease, and when the width of
the second slot 522 in the second range 521 decreases,
the resonance frequency of the fourth resonance 640 in
the first region 1010 may increase.

[0116] According to an embodiment, even when the
width of the second slot 522 in the second range 521 is
changed, the resonance frequency of the second reso-
nance 620 may not substantially change when the width
ofthe first slot 512 in the first range 511 does not change.
In an example, even when the length of the second slot
522 is changed, when the length of the first slot 512 is
fixed, only the reflection coefficient or bandwidth of the
second resonance 620 may change, and the resonance
frequency may not be affected.

[0117] FIG. 11Aillustrates first coupling feeding occur-
ring in the electronic device when power is fed to the first
conductive member according to an embodiment of the
disclosure.

[0118] Referring to FIG. 11A, when power is fed to a
first conductive member 250, first coupling feeding 1110
may occur in a first region 510. In an example, since the
description made above with reference to FIG. 7A is ap-
plicable to the first conductive frame 210, the second
conductive frame 220, the split portion 230, the conduc-
tive structure 240, the first conductive member 250, and
the conductive portion 270 illustrated in FIG. 11A, an ad-
ditional description will be omitted.

[0119] Accordingtoan embodiment, when the wireless
communication circuit 280 feeds power to the first con-
ductive member 250, first coupling feeding 1110 directed
from the first conductive member 250 to the first conduc-
tive frame 210 may occur. In an example, a flow of current
may be formed in the first conductive member 250 fed
with power from the wireless communication circuit 280,
and the flow of current formed in the first conductive mem-
ber 250 may induce current in the first conductive frame
210, thereby implementing feeding through coupling.
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[0120] According to anembodiment, aresonance hav-
ing the first voltage distribution 710 may occur in the first
portion 210-1 of the first conductive frame 210 by the first
coupling feeding 1110.

[0121] According to an embodiment, a first matcher
1111 may be connected to the first conductive member
250.

[0122] According to an embodiment, the first matcher
1111 may be disposed on a path connecting a ground
region (or a ground portion) and a feeding portion to each
other. In an example, the first matcher 1111 may be pro-
vided as at least a part of the ground portion.

[0123] FIG. 11B illustrates coupling feeding occurring
in the electronic device when power is fed to the second
conductive member according to an embodiment of the
disclosure.

[0124] Referring to FIG. 11B, when power is fed to a
second conductive member 260, coupling feeding may
occur in a second region 520. In an example, since the
description made above with reference to FIGS. 9A to
9C is applicable to the first conductive frame 210, the
conductive structure 240, the second conductive mem-
ber 260, and the conductive portion 270 illustrated in FIG.
11B, an additional description will be omitted.

[0125] Accordingtoanembodiment, whenthe wireless
communication circuit 280 feeds power to the second
conductive member 260, second coupling feeding 1120
directed from the second conductive member 260 to at
least a portion of the first conductive frame 210, the con-
ductive structure 240, or the conductive portion 270 may
occur. In an example, the flow of current formed in the
second conductive member 260 fed with power from the
wireless communication circuit 280 may induce current
in at least a portion of the first conductive frame 210, the
conductive structure 240, or the conductive portion 270,
and the electronic device may implementfeeding through
coupling by using the induced current.

[0126] According to anembodiment, aresonance hav-
ing the second voltage distribution 910 may occur in the
second portion 210-2 of the first conductive frame 210
by the second coupling feeding 1120.

[0127] Accordingtoanembodiment, asecond matcher
1121 may be connected to the second conductive mem-
ber 260.

[0128] FIG. 11C is a graph illustrating reflection coef-
ficients according to resonances generated by a first slot
or a second slot according to an embodiment of the dis-
closure.

[0129] Referring to FIG. 11C, a resonance frequency
band may be changed by adjusting the matching in a first
slot 512 or a second slot 522 by using a first matcher
1111 or a second matcher 1121.

[0130] According to an embodiment, the first matcher
1111 may adjust the resonance frequency formed by the
first coupling feeding 1110. For example, when the res-
onance frequency of the first slot 512 is about 1.6 GHz
and the natural resonance frequency of the second slot
522 is about 2.7 GHz, it is possible to form a resonance
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in a frequency band of about 2.7 GHz by adjusting the
matching in the first slot 512 through the first matcher
1111.

[0131] According to an embodiment, the third reso-
nance frequency band may be changed by adjusting the
matching in the first slot 512 by using the first matcher
1111.

[0132] In an example, the second matcher 1121 may
adjust the resonance frequency formed by the second
coupling feeding 1120. For example, when the first res-
onance frequency of the first slot 512 is about 1.6 GHz
and the fourth resonance frequency of the second slot
522 is about 2.7 GHz, it is possible to form a resonance
in a frequency band of about 1.6 GHz by adjusting the
matching in the second slot 522 through the second
matcher 1121.

[0133] According to an embodiment, the second res-
onance frequency band may be changed by adjusting
the matching in the second slot 522 by using the second
matcher 1121.

[0134] FIG. 12A is a graph of reflection coefficients
when resonances occur in the same frequency band by
a first slot when power is fed to each of a first conductive
member and a second conductive member according to
an embodiment of the disclosure. In an example, it may
understood that FIG. 12A corresponds to a case inwhich,
since no ground is provided on the first conductive mem-
ber 250, the first conductive member 250 is fed with pow-
er in the form of a monopole and since a ground is pro-
vided on the second conductive member 260, the second
conductive member 260 is fed with power in the form of
an inverted-F antenna (IFA). For example, a capacitor
having a capacitance value of about 100 picofarad (pF)
may be disposed on a first feeding path for feeding power
to the first conductive member 250. As another example,
a capacitor having a capacitance value of about 1 pF is
disposed on a second feeding path for feeding power to
the second conductive member 260, and aninductor hav-
ing an inductance value of about 1.2 nanohenry (nH) may
be disposed on the second feeding path for matching.
[0135] FIG. 12B is a graph of reflection coefficients
when resonances generated by a first slot and a second
slot occur independently according to an embodiment of
the disclosure. In an example, it may be understood that
FIG. 12B corresponds to a case in which grounds are
provided on the first conductive member 250 and the
second conductive member 260, respective, so that the
first conductive member 250 and the second conductive
member 260 are fed with power in the form of an IFA.
For example, a capacitor having a capacitance value of
about 100 pF may be disposed on the first feeding path
for feeding power to the first conductive member 250,
and a capacitor having a capacitance value of about 1
pF and an inductor having an inductance value of about
12 nH may be disposed on the first feeding path for im-
pedance matching. As another example, a capacitor hav-
ing a capacitance value of about 1 pF may be disposed
on the second feeding path for feeding power to the sec-
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ond conductive member 260, and a capacitor having a
capacitance value of about 100 pF and an inductor having
an inductance value of about 12 nH may be disposed on
the second feeding path for impedance matching.
[0136] FIG. 12C is a graph of reflection coefficients
when resonances occur in the same frequency band by
a second slot when power is fed to each of a first con-
ductive member and a second conductive member ac-
cording to an embodiment of the disclosure. In an exam-
ple, it may be understood that FIG. 12C corresponds to
a case in which no ground is provided on each of the first
conductive member 250 and the second conductive
member 260, respective, so that the first conductive
member 250 and the second conductive member 260
are fed with power in the form of monopole. For example,
a capacitor having a capacitance value of about 100 pF
may be disposed on afirst feeding path for feeding power
to the first conductive member 250. As another example,
a capacitor having a capacitance value of about 100 pF
may be disposed on a second feeding path for feeding
power to the second conductive member 260.

[0137] Referring to FIGS. 12A, 12B, and 12C, when a
reflection coefficient graph has a minimum value, it may
be understood that the antenna radiation efficiency is
maximized and the minimum value corresponds to a
point at which a resonance occurs.

[0138] According to an embodiment, when power is
fed to the first conductive member 250 and the second
conductive member 260, itis possible to formresonances
in the same frequency band of about 1.5 GHz as in a first
region 1210 by adjusting power fed to the first slot 512
and the second slot 522. According to an embodiment,
as illustrated in FIG. 12A, since the first conductive mem-
ber 250 is fed with power in the form of a monopole, and
the second conductive member 260 is fed with in the form
of an inverted-F antenna (IFA), even when resonances
occur in the same or similar frequency bands, the first
and second conductive members may operate as differ-
ent antenna radiators due to different feeding structures.
Accordingly, the first resonance formed by feeding the
first conductive member 250 and the second resonance
formed by feeding the second conductive member 260
may have excellent isolation characteristics.

[0139] According to an embodiment, when power is
fed to the first conductive member 250 and the second
conductive member 260, resonances in different fre-
quency bands of about 1.5 GHz may occur as in a second
region 1220 and a third region 1230 by adjusting the pow-
er fed to the first slot 512 and the second slot 522. In an
example, the resonances generated by the first slot 512
and the second slot 522 may have an excellent isolation
characteristic without causing mutual interference. Ac-
cording to an embodiment, when power is fed to the first
conductive member 250 and the second conductive
member 260, resonances may occur in the same fre-
quency band of about2.5 GHz as in FIG. 12C by adjusting
the power fed to the first slot 512 and the second slot 522.
[0140] FIG. 13Aillustrates an electronic device includ-
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ing a second frame according to an embodiment of the
disclosure. FIG. 13B is a graph of reflection coefficients
of resonances generated by the first slot and the second
slot of FIG. 13A according to an embodiment of the dis-
closure.

[0141] Referring to FIGS. 13A and 13B, an electronic
device 100 including a second frame 1310 according to
an embodiment may have radiation characteristics as
illustrated in the graph of FIG. 13B.

[0142] According to an embodiment, the electronic de-
vice 100 may include a second frame 1310 formed of a
non-conductive material, and the second frame 1310
may include a non-conductive portion 1311.

[0143] Comparing the embodiment of FIG. 13A with
the embodiment illustrated in FIG. 3, the embodiment of
FIG. 13A may be an embodiment in which the second
conductive frame (e.g., the second conductive frame 220
in FIG. 3) is removed from the embodiment of FIG. 3. As
aresult, inthe embodimentof FIG. 13A, the second frame
1310 formed of a non-conductive material instead of the
second conductive frame 220 may configure a portion of
the second edge 320 of the electronic device 100.
[0144] According to an embodiment, when the second
frame 1310 is provided in the electronic device 100 (or
when the second conductive frame 220 illustrated in FIG.
3 is removed), the first conductive member 250 may not
be affected by the second frame 1310. For example,
when the non-conductive portion 1311 formed of a non-
conductive material is provided in a portion adj acent to
the first conductive member 250 of the second edge 320
of the electronic device 100, the first conductive member
250 may not be greatly electromagnetically affected by
the second frame 1310.

[0145] According to an embodiment, when the second
frame 1310 is not formed in the electronic device 100,
the first slot 512 may resonate in a frequency band of
about 1.5 GHz to about 1.7 GHz. In an example, when
power is fed to the first conductive member 250, a first
resonance may occur in the first slot 512 in a frequency
band of about 1.6 GHz. In another example, when power
is fed to the second conductive member 260, a second
resonance may occur in the first slot 512 in a frequency
band of about 1.6 GHz.

[0146] Accordingto an embodiment, when the second
frame 1310 is not formed in the electronic device 100,
the second slot 522 may resonate in a frequency band
of about 2.5 GHz to about 3 GHz. In an example, when
power is fed to the first conductive member 250, a third
resonance may occurin the second slot 522 in a frequen-
cy band of about 2.8 GHz. In another example, when
power is fed to the second conductive member 260, a
fourth resonance may occur in the second slot 522 in a
frequency band of about 2.8 GHz.

[0147] FIG. 14Aillustrates an electronic device includ-
ing a second conductive frame according to an embod-
iment of the disclosure. FIG. 14B is a graph of reflection
coefficients of resonances generated by the first slot and
the second slot of FIG. 14A according to an embodiment
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of the disclosure. In an example, the second conductive
frame 1410 illustrated in FIG. 14A may be understood
as an example of the second conductive frame 220.
[0148] Referring to FIGS. 14A and 14B, an electronic
device 100 including a second conductive frame 1410
may have radiation characteristics as illustrated in the
graph of FIG. 14B.

[0149] According to an embodiment, the second con-
ductive frame 1410 (e.g., the second conductive frame
220in FIG. 3) may include a conductive portion 1411 and
a non-conductive portion 1412. The conductive portion
1411 may be provided in a U-shape at an edge of the
second conductive frame 1410. In an example, when the
second conductive frame 1410 is provided in the elec-
tronic device 100, the first conductive member 250 may
be affected by the conductive portion 1411 included in
the second conductive frame 1410. For example, when
the conductive portion 1411 is provided in a portion of
the second conductive frame 1410 of the electronic de-
vice 100, the first conductive member 250 may be elec-
tromagnetically affected by the conductive portion 1411
provided in the second frame 1310.

[0150] According to an embodiment, when the second
conductive frame 1410 is provided in the electronic de-
vice 100, the first slot 512 may resonate in a frequency
band lower than a frequency band of about 1.6 GHz by
the capacitance component of the conductive portion
1411 included in the second conductive frame 1410. In
an example, when power is fed to the first conductive
member 250, a first resonance may occur in the first slot
512 in a frequency band of about 1.5 GHz. In another
example, when power is fed to the second conductive
member 260, a second resonance may occur in the first
slot 512 in a frequency band of about 1.5 GHz.

[0151] According to an embodiment, when the second
conductive frame 1410 is provided in the electronic de-
vice 100, the second slot 522 may resonate in a frequen-
cy band different from a frequency band of about 2.8 GHz
by the capacitance component of the conductive portion
1411 included in the second conductive frame 1410. In
an example, when power is fed to the first conductive
member 250, a third resonance may occur in the second
slot 522 in a frequency band of about 2.9 GHz. In another
example, when power is fed to the second conductive
member 260, afourth resonance may occur in the second
slot 522 in afrequency band of about 2.6 GHz. The fourth
resonance may be affected by the split portion 230 ad-
jacent to the conductive portion 1411 in addition to the
second slot 522. As a result, the fourth resonance may
be more affected by the conductive portion 1411 than
the third resonance and may occur in a lower frequency
band.

[0152] According to an embodiment, upon comparing
FIGS. 13B and 14B, when the conductive portion 1411
is provided in the electronic device 100, the resonance
frequency of the first slot 512 may be lowered compared
to that in the case in which the conductive portion 1411
is not provided in the electronic device 100. In an exam-
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ple, the resonance frequency of the first slot 512 may be
shifted and lowered by the capacitance value of the con-
ductive portion 1411 included in the second conductive
frame 1410.

[0153] FIG. 15Aillustrates an electronic device includ-
ing a second conductive frame according to an embod-
iment of the disclosure. FIG. 15B is a graph of reflection
coefficients of resonances generated by the first slot and
the second slot of FIG. 15A according to an embodiment
of the disclosure. In an example, the second conductive
frame 1510 illustrated in FIG. 15A may be understood
as an example of the second conductive frame 220.
[0154] Referring to FIGS. 15A and 15B, an electronic
device 100 including a second conductive frame 1510
may have radiation characteristics as illustrated in the
graph of FIG. 15B.

[0155] According to an embodiment, the second con-
ductive frame 1510 may include a conductive portion
1511. For example, the second conductive frame 1510
may have a structure in which a non-conductive portion
(e.g., the non-conductive portion 1412 in FIG. 14A) is
omitted. The conductive portion 1511 may have a larger
area than the conductive portion 1411, and thus may
have a larger capacitance value. In an example, when
the second conductive frame 1510 is provided in the elec-
tronic device 100, the first conductive member 250 may
be affected by the conductive portion 1511 included in
the second conductive frame 1510. For example, when
the non-conductive portion is not provided in a portion of
the second conductive frame 220 of the electronic device
100, since most of the portion of the second edge 320 of
the electronic device 100 adjacent to the first conductive
member 250 may be filled with the conductive portion
1511 formed of a conductive material, the first conductive
member 250 may be greatly electromagnetically affected
by the conductive portion 1511.

[0156] Accordingtoan embodiment, when the second
conductive frame 1510 is provided in the electronic de-
vice 100, the first slot 512 may resonate in a frequency
band lower than a frequency band of about 1.6 GHz. In
an example, when power is fed to the first conductive
member 250, a first resonance may occur in the first slot
512 in a frequency band of about 1.5 GHz. In another
example, when power is fed to the second conductive
member 260, a second resonance may be formed in the
first slot 512 in a frequency band of about 1.5 GHz.
[0157] According to an embodiment, when the second
conductive frame 1510 is formed in the electronic device
100, the second slot 522 is formed by a capacitance com-
ponent of the conductive portion 1511 included in the
second conductive frame 1510 and may resonate in a
frequency band different from a frequency band of about
2.8 GHz. In an example, when power is fed to the first
conductive member 250, a third resonance may be
formed in the second slot 522 in a frequency band of
about 3 GHz. In another example, when power is fed to
the second conductive member 260, a fourth resonance
may be formed in the second slot 522 in a frequency
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band of about 2.6 GHz. The fourth resonance may be
affected by the split portion 230 adjacent to the conduc-
tive portion 1511 in addition to the second slot 522. As a
result, the fourth resonance may be more affected by the
conductive portion 1511 than the third resonance and
may occur in a lower frequency band.

[0158] According to an embodiment, upon comparing
FIGS. 14B and 15B, when the second conductive frame
1510 is provided in the electronic device 100, a reso-
nance may occur in a frequency band which is the same
as or close to that in the case in which the second con-
ductive frame 1410 is provided in the electronic device
100. In an example, the resonance occurring in the first
slot 512 may only be affected by the presence or absence
of a conductive portion irrespective of the area of the
conductive portion 1411 included in the second conduc-
tive frame 1410 and the area of the conductive portion
1511 included in the second conductive frame 1510.
[0159] FIG. 16A illustrates a ground point provided at
a position of a second conductive frame according to an
embodiment of the disclosure.

[0160] ReferringtoFIG.16A, aground pointelectrically
connected to a ground region may be provided at one
position of a second conductive frame 220.

[0161] According to an embodiment, the second con-
ductive frame 220 may have a length of a first width 1610.
In an example, the first width 1610 may be about 24 mm.
[0162] According to an embodiment, the ground point
formed at a position of the second conductive frame 220
may be located at a point spaced apart from a first point
1611 by a first distance 1612. In an example, the first
distance 1612 may include one of about 1 mm, about 5
mm, about 10 mm, about 13 mm, about 15 mm, or about
17 mm, wherein these numerical values are arbitrary
ones and may be changed in some cases.

[0163] According to an embodiment, when power is
fed to the second conductive frame 220 at a point where
the first distance 1612 is about 24 mm, and the ground
point is changed while changing the first distance 1612
from about 1 mm to about 17 mm, the resonance occur-
ring in the first slot 512 may be affected by the change
in the electrical length of the second conductive frame
220. The aspect in which the resonance of the first slot
512 changes according to the change of a ground point
is illustrated in FIG. 16B, and the aspect in which the
resonance of the second slot 522 changes according to
the change of a ground point is illustrated in FIG. 16C.
[0164] FIG. 16B is a graph illustrating a resonance of
the first slot according to a change of a ground position
of FIG. 16A according to an embodiment of the disclo-
sure.

[0165] Referring to FIG. 16B, as the ground position
provided on a second conductive frame 220 is located
farther away from a first point 1611, the resonance fre-
quency of a first slot 512 may increase.

[0166] According to an embodiment, when the first dis-
tance 1612 is about 1 mm, the first slot 512 may resonate
inafrequency band ofabout1.73 GHz to about 1.75 GHz.
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[0167] Accordingtoan embodiment, when the first dis-
tance 1612 is about 17 mm, the first slot 512 may reso-
nate in a frequency band of about 1.8 GHz.

[0168] According to an embodiment, as the position of
the ground point provided on the second conductive
frame 220 is closer to the first conductive frame 210 due
to the increase of the first distance 1612, the frequency
band in which the first slot 512 resonates may increase.
[0169] FIG. 16C is a graph illustrating a resonance of
the second slot according to a change of a ground posi-
tion of FIG. 16A according to an embodiment of the dis-
closure.

[0170] Referring to FIG. 16C, even if the ground posi-
tion provided on a second conductive frame 220 is farther
away from a first point 1611, the resonance frequency of
a second slot 522 may not substantially change.

[0171] Accordingto an embodiment, when the first dis-
tance 1612 is about 1 mm, the second slot 522 may res-
onate in a frequency band of about 2.5 GHz.

[0172] Accordingto an embodiment, when the first dis-
tance 1612 is about 17 mm, the second slot 522 may
resonate in a frequency band of about 2.5 GHz.

[0173] According to an embodiment, even if the posi-
tion of the ground point provided on the second conduc-
tive frame 220 is closer to the first conductive frame 210
due to the increase of the first distance 1612, there may
be little effect on the resonance frequency of the second
slot 522.

[0174] FIG. 17Aillustrates an electronic device accord-
ing to an embodiment of the disclosure.

[0175] ReferringtoFIG.17A, anelectronic device 1700
may be a rollable electronic device in which an antenna
structure is disposed in a driving unit. In an example, the
electronic device 1700 may include a first main antenna
portion 1781, a second main antenna portion 1782, a
third main antenna portion 1783, a first sub-antenna por-
tion 1793, a second sub-antenna portion 1794, a third
sub-antenna portion 1791, a fourth sub-antenna portion
1792, a fifth sub-antenna portion 1795, and/or an
mmWave antenna module 1796. At least one main an-
tenna portion or at least one sub-antenna portion may
generate a resonance in the same or different frequency
bands. The mmWave antenna module 1796 may be used
for wireless communication with an external device in an
mmWave frequency band.

[0176] According to an embodiment, the third sub-an-
tenna portion 1791 may be understood as a first slot an-
tenna, and the fourth sub-antenna portion 1792 may be
understood as a second slot antenna. In an example, the
third sub-antenna portion 1791 and the fourth sub-anten-
na portion 1792 may be understood as components cor-
responding to the first region 510 and the second region
520.

[0177] According to an embodiment, the electronic de-
vice 1700 may include a first conductive frame 1710 that
configures a portion of a first edge 1700a and a second
conductive frame 1720 that configures a second edge
1700b. In an example, the first edge 1700a and the sec-
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ond edge 1700b may be substantially perpendicular to
each other. In an example, the electronic device 1700
may include a third edge 1700c.

[0178] According to an embodiment, an antenna may
be provided in a first region 1700-1 of the electronic de-
vice 1700. A detailed description of the firstregion 1700-1
will be made later with reference to FIG. 17B.

[0179] FIG. 17B illustrates a first slot antenna portion
and a second slot antenna portion included in an elec-
tronic device of FIG. 17A according to an embodiment
of the disclosure.

[0180] Referring to FIG. 17B, a first region 1700-1 of
an electronic device 1700 may be provided with a first
conductive frame 1710, a second conductive frame 1720,
a split portion 1730, a conductive structure 1740, a first
conductive member 1750, a second conductive member
1760, a conductive portion 1770, a first slot 1751, or a
second slot 1761. In an example, the first conductive
frame 1710, the second conductive frame 1720, the split
portion 1730, the conductive structure 1740, the first con-
ductive member 1750, the second conductive member
1760, the conductive portion 1770, the first slot 1751,
and the second slot 1761 may be understood as being
substantially the same components as the first conduc-
tive frame 210, the second conductive frame 220, the
split portion 230, the conductive structure 240, the first
conductive member 250, the second conductive member
260, the conductive portion 270, the first slot 512, and
the second slot 522, respectively, which are illustrated in
FIG. 2. For example, the first slot 1751 or the second slot
1761 may be filled with a dielectric material having a spe-
cific dielectric constant.

[0181] According to an embodiment, the first slot an-
tenna portion (e.g., the third sub-antenna portion 1791)
may include at least a portion of the first conductive frame
1710, the first conductive member 1750, or the first slot
1751. In an example, the first slot antenna portion (e.g.,
the third sub-antenna portion 1791) may have a width of
about 20 mm, and the first conductive member 1750 may
have widths of about 7 mm and about 2 mm. In addition,
the first slot 1751 may have a width of about 4.5 mm.
[0182] According to an embodiment, the second slot
antenna portion (e.g., the fourth sub-antenna portion
1792) may include at least a portion of the first conductive
frame 1710, the second conductive member 1760, or the
second slot 1761. Inan example, the second slot antenna
portion (e.g., the fourth sub-antenna portion 1792) may
have a width of about 30 mm, and the second conductive
member 1760 may have widths of about 15 mm and
about 2 mm. In addition, the second slot 1761 may have
a width of about 4.5 mm.

[0183] According to an embodiment, the split portion
1730 may have a width of about 2 mm.

[0184] According to an embodiment, the conductive
portion 1770 may have a width of about 2 mm.

[0185] FIG. 18Aillustrates an electronic device accord-
ing to an embodiment of the disclosure.

[0186] ReferringtoFIG.18A, an electronicdevice 1800
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may be a rollable electronic device in which an antenna
structure is not disposed in a driving unit. In an example,
the electronic device 1800 may include a first main an-
tenna portion 1893-2, a second main antenna portion
1891-2, a third main antenna portion 1896-2, a first sub-
antenna portion 1893-1, a second sub-antenna portion
1891-1, a third sub-antenna portion 1892-1, a fourth sub-
antenna portion 1892-2, a fifth sub-antenna portion 1894,
and/oran mmWave antenna module 1895. For example,
at least one main antenna portion or at least one sub-
antenna portion may generate a resonance in the same
or different frequency bands. The mmWave antenna
module 1895 may be used for wireless communication
with an external device in an mmWave frequency band.
[0187] Accordingto an embodiment, the electronic de-
vice 1800 may include a first conductive frame 1810 that
configures a portion of a first edge 1800a, a second con-
ductive frame 1820-1 that configures a second edge
1800b, and a third conductive frame 1820-2 that config-
ures a third edge 1800c. In an example, the first edge
1800a and the second edge 1800b may be substantially
perpendicular to each other. In another example, the first
edge 1800a and the third edge 1800c may be substan-
tially perpendicular to each other.

[0188] According to an embodiment, the second sub-
antenna portion 1891-1 may be understood as a first slot
antenna portion, and the third sub-antenna portion
1892-1 may be understood as a second slot antenna
portion. In an example, the second sub-antenna portion
1891-1 and the third sub-antenna portion 1892-1 may be
understood as components corresponding to the first re-
gion 510 and the second region 520.

[0189] According to an embodiment, the second main
antenna portion 1891-2 may be understood as the third
slot antenna portion and the fourth sub-antenna portion
1892-2 may be understood as a fourth slot antenna por-
tion. In an example, the second main antenna portion
1891-2 and the fourth sub-antenna portion 1892-2 may
be understood as components corresponding to the first
region 510 and the second region 520.

[0190] Accordingtoan embodiment, the antennas may
be provided in a first region 1800-1 of the electronic de-
vice 1800 and a second region 1800-2 of the electronic
device 1800. A detailed description of the first region
1800-1 and the second region 1800-2 will be described
later with reference to FIGS. 18B and 18C, respectively.
[0191] FIG. 18B illustrates a first slot antenna portion
and a second slot antenna portion included in the elec-
tronic device of FIG. 18A according to an embodiment
of the disclosure.

[0192] Referring to FIG. 18B, a first region 1800-1 of
an electronic device 1800 may be provided with a first
conductive frame 1810, a second conductive frame
1820-1, a split portion 1830-1, a conductive structure
1840, a first conductive member 1850-1, a second con-
ductive member 1860-1, a conductive portion 1870-1, a
first slot 1851-1, and/or a second slot 1861-1. In an ex-
ample, the first conductive frame 1810, the second con-

10

15

20

25

30

35

40

45

50

55

15

ductive frame 1820-1, the split portion 1830-1, the con-
ductive structure 1840, the first conductive member
1850-1, the second conductive member 1860-1, the con-
ductive portion 1870-1, the first slot 1851-1, and the sec-
ond slot 1861-1 may be understood as being substan-
tially the same components as the first conductive frame
210, the second conductive frame 220, the split portion
230, the conductive structure 240, the first conductive
member 250, the second conductive member 260, the
conductive portion 270, the first slot 512, and the second
slot 522, respectively, which are illustrated in FIG. 2. For
example, the first slot 1851-1 or the second slot 1861-1
may be filled with a dielectric material having a specific
dielectric constant.

[0193] According to an embodiment, the first slot an-
tenna portion (e.g., the second sub-antenna portion
1891-1) may include at least a portion of the first conduc-
tive frame 1810, the first conductive member 1850-1, or
the first slot 1851-1. In an example, the first slot antenna
portion (e.g., the second sub-antenna portion 1891-1)
may have a width of about 18 mm, and the first conductive
member 1850-1 may have widths of about 9 mm and
about 2 mm. In another example, the first slot 1851-1
may have a width of about 4.5 mm.

[0194] According to an embodiment, the second slot
antenna portion (e.g., the third sub-antenna portion
1892-1) may include at least a portion of the first conduc-
tive frame 1810, the second conductive member 1860-1,
or the second slot 1861-1. In an example, the second
slot antenna portion (e.g., the third sub-antenna portion
1892-1) may have a width of about 30 mm, and the sec-
ond conductive member 1860-1 may have widths of
about 15 mm and about 2 mm. In another example, the
second slot 1861-1 may have a width of about 4.5 mm.
[0195] According to an embodiment, the split portion
1830-1 may have a width of about 2 mm.

[0196] According to an embodiment, the conductive
portion 1870-1 may have a width of about 2 mm.
[0197] FIG. 18C illustrates a third slot antenna portion
and afourth slotantenna portionincludedin the electronic
device of FIG. 18A according to an embodiment of the
disclosure.

[0198] Referring to FIG. 18C, the second region
1800-2 of the electronic device 1800 may be provided
with a first conductive frame 1810, a third conductive
frame 1820-2, a split portion 1830-2, a conductive struc-
ture 1840, a third conductive member 1850-2, a fourth
conductive member 1860-2, a conductive portion
1870-2, a third slot 1851-2, and/or a fourth slot 1861-2.
In an example, the first conductive frame 1810, the third
conductive frame 1820-2, the split portion 1830-2, the
conductive structure 1840, the third conductive member
1850-2, the fourth conductive member 1860-2, the con-
ductive portion 1870-2, the third slot 1851-2, and the
fourth slot 1861-2 may be understood as being substan-
tially the same components as the first conductive frame
210, the second conductive frame 220, the split portion
230, the conductive structure 240, the first conductive
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member 250, the second conductive member 260, the
conductive portion 270, the first slot 512, and the second
slot 522, respectively, which are illustrated in FIG. 2. For
example, the third slot 1851-2 or the fourth slot 1861-2
may be filled with a dielectric material having a specific
dielectric constant.

[0199] According to an embodiment, a third slot anten-
na portion (e.g., the second main antenna portion
1891-2) may include at least a portion of the first conduc-
tive frame 1810, the third conductive member 1850-2,
and/or the third slot 1851-2. In an example, the third slot
antenna portion (e.g., the second main antenna portion
1891-2) may have a width of about 33 mm, and the third
conductive member 1850-2 may have widths of about 30
mm and about 2 mm. In another example, the third slot
1851-2 may have a width of about 4.5 mm.

[0200] Accordingto anembodiment, the fourth slot an-
tenna portion (e.g., the fourth sub-antenna portion
1892-2) may include at least a portion of the first conduc-
tive frame 1810, the fourth conductive member 1860-2,
or the fourth slot 1861-2. In an example, the fourth slot
antenna portion (e.g., the fourth sub-antenna portion
1892-2) may have a width of about 30 mm, and the fourth
conductive member 1860-2 may have widths of about 15
mm and about 2 mm. In another example, the fourth slot
1861-2 may have a width of about 4.5 mm.

[0201] According to an embodiment, the split portion
1830-2 may have a width of about 2 mm.

[0202] According to an embodiment, the conductive
portion 1870-2 may have a width of about 2 mm.
[0203] FIG. 19 illustrates a structure for feeding power
to a first conductive member or a second conductive
member according to an embodiment of the disclosure.
[0204] Referringto FIG. 19, a C-clip 1910 may be pro-
vided in an electronic device 100 in order to feed power
to a first conductive member 250 or a second conductive
member 260.

[0205] Accordingto anembodiment, the wireless com-
munication circuit 280 may feed power to the first con-
ductive member 250 or the second conductive member
260 having a structure shape of the lateral direction via
the C-clip 1910. In an example, the wireless communi-
cation circuit 280 may be configured to feed power to the
first conductive member 250 or the second conductive
member 260 with which the C-clip 1910 disposed on the
printed circuit board is in contact in the lateral direction.
[0206] According to an embodiment, the first conduc-
tive member 250 or the second conductive member 260
may have various shapes. For example, the first conduc-
tive member 250 (or the second conductive member 260)
may include a first portion 1951 extending in a first direc-
tion (e.g., the +y-direction) and a second portion 1952
extending in a second direction (e.g., the +x direction)
from one end of the first portion 1951. In an example, the
first portion 1951 may refer to a portion that is in contact
with the C-clip 1910. Hereinafter, the structure of the first
conductive member 250 (or the second conductive mem-
ber 260) of an example may be referred to as a first struc-
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ture (or a structure outside the structure of the lateral
direction).

[0207] As another example, the first conductive mem-
ber 250 (or the second conductive member 260) may
include a first portion 1961 extending in a first direction
(e.g., the +y-direction) and a second portion 1962 ex-
tending in a second direction (e.g., the -x direction) from
one end of the first portion 1961. In an example, the first
portion 1961 may refer to a portion that is in contact with
the C-clip 1910. Hereinafter, the structure of the first con-
ductive member 250 (or the second conductive member
260) of an example may be referred to as a second struc-
ture (or a structure inside the structure of lateral direc-
tion).

[0208] As another example, the first conductive mem-
ber 250 (or the second conductive member 260) may
include a first portion 1971 extending in a second direc-
tion (e.g., the +x-direction) and a second portion 1972
extending in a first direction (e.g., the +y direction) from
one end of the first portion 1971. In an example, the first
portion 1971 may refer to a portion that is in contact with
the C-clip 1910. Hereinafter, the structure of the first con-
ductive member 250 (or the second conductive member
260) of an example may be referred to as a third structure
(or a flange-shaped structure).

[0209] According to an embodiment, the wireless com-
munication circuit 280 may feed power to the first con-
ductive member 250 or the second conductive member
260 having a structure shape of the direction via the C-
clip 1910. In an example, the wireless communication
circuit 280 may be configured to feed power to the first
conductive member 250 or the second conductive mem-
ber 260 with which the C-clip 1910 disposed on the print-
ed circuit board is in contact in the lateral direction.
[0210] According to an embodiment, the wireless com-
munication circuit 280 may feed power to the flange-
shaped first conductive member 250 or the second con-
ductive member 260 via the C-clip 1910. In an example,
the wireless communication circuit 280 may be config-
ured to feed power to the first conductive member 250
or the second conductive member 260 with which the C-
clip 1910 disposed on the printed circuit board is in con-
tact in the upward direction.

[0211] FIG. 20 illustrates a structure for feeding power
to a first conductive member or a second conductive
member according to an embodiment of the disclosure.
[0212] Referring to FIG. 20, a screw 2010 or a pogo
pin 2020 may be provided in an electronic device 100 in
order to feed power to a first conductive member 250 or
a second conductive member 260.

[0213] According to an embodiment, the wireless com-
munication circuit 280 may feed power to the first con-
ductive member 250 or the second conductive member
260 in a vertical direction via the screw 2010. In an ex-
ample, the wireless communication circuit 280 may be
configured to feed power to the first conductive member
250 or the second conductive member 260 with which
the screw 2010 disposed on the printed circuit board is
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in contact in the vertical direction.

[0214] Accordingto an embodiment, the wireless com-
munication circuit 280 may feed power to the first con-
ductive member 250 or the second conductive member
260 in a diagonal direction via the screw 2010. In an
example, the wireless communication circuit 280 may be
configured to feed power to the first conductive member
250 or the second conductive member 260 with which
the screw 2010 disposed on the printed circuit board is
in contact in the diagonal direction.

[0215] Accordingto anembodiment, the wireless com-
munication circuit 280 may feed power to the first con-
ductive member 250 or the second conductive member
260 via a pogo pin 2020. In an example, the wireless
communication circuit 280 may be configured to feed
power to the first conductive member 250 or the second
conductive member 260 with which the pogo pin 2020
disposed on the printed circuit board is in contact.
[0216] FIG. 21 is a block diagram illustrating an elec-
tronic device in a network environment according to an
embodiment of the disclosure.

[0217] Referringto FIG. 21, the electronic device 2101
in the network environment 2100 may communicate with
an electronic device 2102 via a first network 2198 (e.g.,
a short-range wireless communication network), or at
least one of an electronic device 2104 or a server 2108
via a second network 2199 (e.g., a long-range wireless
communication network). According to an embodiment,
the electronic device 2101 may communicate with the
electronic device 2104 via the server 2108. According to
an embodiment, the electronic device 2101 may include
a processor 2120, memory 2130, an input module 2150,
a sound output module 2155, a display module 2160, an
audio module 2170, a sensor module 2176, an interface
2177, aconnecting terminal 2178, a haptic module 2179,
a camera module 2180, a power management module
2188, a battery 2189, a communication module 2190, a
subscriber identification module(SIM) 2196, or an anten-
na module 2197. In some embodiments, at least one of
the components (e.g., the connecting terminal 2178) may
be omitted from the electronic device 2101, or one or
more other components may be added in the electronic
device 2101. In some embodiments, some of the com-
ponents (e.g., the sensor module 2176, the camera mod-
ule 2180, or the antenna module 2197) may be imple-
mented as a single component (e.g., the display module
2160).

[0218] The processor 2120 may execute, for example,
software (e.g., a program 2140) to control at least one
other component (e.g., a hardware or software compo-
nent) of the electronic device 2101 coupled with the proc-
essor 2120, and may perform various data processing
or computation. According to one embodiment, as at
least part of the data processing or computation, the proc-
essor 2120 may store a command or data received from
another component (e.g., the sensor module 2176 or the
communication module 2190) in volatile memory 2132,
process the command or the data stored in the volatile
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memory 2132, and store resulting data in non-volatile
memory 2134. According to an embodiment, the proces-
sor 2120 may include a main processor 2121 (e.g., a
central processing unit (CPU) or an application processor
(AP)), or an auxiliary processor 2123 (e.g., a graphics
processing unit (GPU), a neural processing unit (NPU),
animage signal processor (ISP), a sensor hub processor,
or a communication processor (CP)) that is operable in-
dependently from, or in conjunction with, the main proc-
essor 2121. For example, when the electronic device
2101 includes the main processor 2121 and the auxiliary
processor 2123, the auxiliary processor 2123 may be
adapted to consume less power than the main processor
2121, or to be specific to a specified function. The aux-
iliary processor 2123 may be implemented as separate
from, or as part of the main processor 2121.

[0219] The auxiliary processor 2123 may control at
least some of functions or states related to at least one
component (e.g., the display module 2160, the sensor
module 2176, or the communication module 2190)
among the components of the electronic device 2101,
instead of the main processor 2121 while the main proc-
essor2121isinaninactive (e.g., sleep) state, or together
with the main processor 2121 while the main processor
2121is in an active state (e.g., executing an application).
According to an embodiment, the auxiliary processor
2123 (e.g., an image signal processor or a communica-
tion processor) may be implemented as part of another
component (e.g., the camera module 2180 or the com-
munication module 2190) functionally related to the aux-
iliary processor 2123. According to an embodiment, the
auxiliary processor 2123 (e.g., the neural processing
unit) may include a hardware structure specified for arti-
ficial intelligence model processing. An artificial intelli-
gence model may be generated by machine learning.
Such learning may be performed, e.g., by the electronic
device 2101 where the artificial intelligence is performed
or via a separate server (e.g., the server 2108). Learning
algorithms may include, but are not limited to, e.g., su-
pervised learning, unsupervised learning, semi-super-
vised learning, or reinforcement learning. The artificial
intelligence model may include a plurality of artificial neu-
ral network layers. The artificial neural network may be
adeep neural network (DNN), a convolutional neural net-
work (CNN), arecurrent neural network (RNN), a restrict-
ed boltzmann machine (RBM), a deep belief network
(DBN), a bidirectional recurrent deep neural network
(BRDNN), deep Q-network or a combination of two or
more thereof but is not limited thereto. The artificial intel-
ligence model may, additionally or alternatively, include
a software structure other than the hardware structure.

[0220] The memory 2130 may store various data used
by at least one component (e.g., the processor 2120 or
the sensor module 2176) of the electronic device 2101.
The various data may include, for example, software
(e.g., the program 2140) and input data or output data
for a command related thererto. The memory 2130 may
include the volatile memory 2132 or the non-volatile
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memory 2134.

[0221] The program 2140 may be stored inthe memory
2130 as software, and may include, for example, an op-
erating system (OS) 2142, middleware 2144, or an ap-
plication 2146.

[0222] Theinputmodule 2150 may receive acommand
or data to be used by another component (e.g., the proc-
essor 2120) of the electronic device 2101, from the out-
side (e.g., a user) of the electronic device 2101. The input
module 2150 may include, for example, a microphone,
a mouse, a keyboard, a key (e.g., a button), or a digital
pen (e.g., a stylus pen).

[0223] The sound output module 2155 may output
sound signals to the outside of the electronic device 2101.
The sound output module 2155 may include, forexample,
a speaker or a receiver. The speaker may be used for
general purposes, such as playing multimedia or playing
record. The receiver may be used for receiving incoming
calls. According to an embodiment, the receiver may be
implemented as separate from, or as part of the speaker.
[0224] The display module 2160 may visually provide
information to the outside (e.g., a user) of the electronic
device 2101. The display module 2160 may include, for
example, a display, a hologram device, or a projector and
control circuitry to control a corresponding one of the dis-
play, hologram device, and projector. According to an
embodiment, the display module 2160 may include a
touch sensor adapted to detect a touch, or a pressure
sensor adapted to measure the intensity of force incurred
by the touch.

[0225] The audio module 2170 may convert a sound
into an electrical signal and vice versa. According to an
embodiment, the audio module 2170 may obtain the
sound via the input module 2150, or output the sound via
the sound output module 2155 or a headphone of an
external electronic device (e.g., an electronic device
2102) directly (e.g., wiredly) or wirelessly coupled with
the electronic device 2101.

[0226] The sensor module 2176 may detect an oper-
ational state (e.g., power or temperature) of the electronic
device 2101 or an environmental state (e.g., a state of a
user) external to the electronic device 2101, and then
generate an electrical signal or data value corresponding
to the detected state. According to an embodiment, the
sensor module 2176 may include, for example, a gesture
sensor, a gyro sensor, an atmospheric pressure sensor,
amagnetic sensor, an acceleration sensor, a grip sensor,
a proximity sensor, a color sensor, an infrared (IR) sen-
sor, a biometric sensor, a temperature sensor, a humidity
sensor, or an illuminance sensor.

[0227] The interface 2177 may support one or more
specified protocols to be used for the electronic device
2101 to be coupled with the external electronic device
(e.g., the electronic device 2102) directly (e.g., wiredly)
or wirelessly. According to an embodiment, the interface
2177 may include, for example, a high definition multi-
media interface (HDMI), a universal serial bus (USB) in-
terface, a secure digital (SD) card interface, or an audio
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interface.

[0228] A connecting terminal 2178 may include a con-
nector via which the electronic device 2101 may be phys-
ically connected with the external electronic device (e.g.,
the electronic device 2102). According to an embodi-
ment, the connecting terminal 2178 may include, for ex-
ample, a HDMI connector, a USB connector, a SD card
connector, oran audio connector (e.g., aheadphone con-
nector).

[0229] The haptic module 2179 may convert an elec-
trical signal into a mechanical stimulus (e.g., a vibration
or a movement) or electrical stimulus which may be rec-
ognized by a user via his tactile sensation or kinesthetic
sensation. According to an embodiment, the haptic mod-
ule 2179 may include, for example, a motor, a piezoe-
lectric element, or an electric stimulator.

[0230] The camera module 2180 may capture a still
image or moving images. According to an embodiment,
the camera module 2180 may include one or more lens-
es, image sensors, image signal processors, or flashes.
[0231] The power management module 2188 may
manage power supplied to the electronic device 2101.
According to one embodiment, the power management
module 2188 may be implemented as at least part of, for
example, a power management integrated circuit
(PMIC).

[0232] The battery 2189 may supply power to at least
one component of the electronic device 2101. According
to an embodiment, the battery 2189 may include, for ex-
ample, a primary cell which is not rechargeable, a sec-
ondary cell which is rechargeable, or a fuel cell.

[0233] The communication module 2190 may support
establishing a direct (e.g., wired) communication channel
or a wireless communication channel between the elec-
tronic device 2101 and the external electronic device
(e.g., the electronic device 2102, the electronic device
2104, or the server 2108) and performing communication
via the established communication channel. The com-
munication module 2190 may include one or more com-
munication processors that are operable independently
from the processor 2120 (e.g., the application processor
(AP)) and supports a direct (e.g., wired) communication
or a wireless communication. According to an embodi-
ment, the communication module 2190 may include a
wireless communication module 2192 (e.g., a cellular
communication module, a short-range wireless commu-
nication module, or a global navigation satellite system
(GNSS) communication module) or a wired communica-
tion module 2194 (e.g., a local area network (LAN) com-
munication module or a power line communication (PLC)
module). A corresponding one of these communication
modules may communicate with the external electronic
device viathe firstnetwork 2198 (e.g., a short-range com-
munication network, such as Bluetooth™, wireless-fidel-
ity (Wi-Fi) direct, or infrared data association (IrDA)) or
the second network 2199 (e.g., a long-range communi-
cation network, such as a legacy cellular network, a 5G
network, a next-generation communication network, the



35 EP 4 358 295 A1 36

Internet, or a computer network (e.g., LAN or wide area
network (WAN)). These various types of communication
modules may be implemented as a single component
(e.g., asingle chip), or may be implemented as multi com-
ponents (e.g., multi chips) separate from each other. The
wireless communication module 2192 may identify and
authenticate the electronic device 2101 in a communica-
tion network, such as the first network 2198 or the second
network 2199, using subscriber information (e.g., inter-
national mobile subscriber identity (IMSI)) stored in the
subscriber identification module 2196.

[0234] The wireless communication module 2192 may
support a 5G network, after a 4G network, and next-gen-
eration communication technology, e.g., new radio (NR)
access technology. The NR access technology may sup-
port enhanced mobile broadband (eMBB), massive ma-
chine type communications (mMMTC), or ultra-reliable and
low-latency communications (URLLC). The wireless
communication module 2192 may support a high-fre-
quency band (e.g., the mmWave band) to achieve, e.g.,
a high data transmission rate. The wireless communica-
tion module 2192 may support various technologies for
securing performance on a high-frequency band, such
as, e.g., beamforming, massive multiple-input and mul-
tiple-output (massive MIMO), full dimensional MIMO
(FD-MIMO), array antenna, analog beam-forming, or
large scale antenna. The wireless communication mod-
ule 2192 may support various requirements specified in
the electronic device 2101, an external electronic device
(e.g., the electronic device 2104), or a network system
(e.g., the second network 2199). According to an embod-
iment, the wireless communication module 2192 may
support a peak data rate (e.g., 20Gbps or more) for im-
plementing eMBB, loss coverage (e.g., 164dB or less)
for implementing mMTC, or U-plane latency (e.g., 0.5ms
or less for each of downlink (DL) and uplink (UL), or a
round trip of 1ms or less) for implementing URLLC.
[0235] The antenna module 2197 may transmit or re-
ceive a signal or power to or from the outside (e.g., the
external electronic device) of the electronic device 2101.
According to an embodiment, the antenna module 2197
may include an antenna including a radiating element
composed of a conductive material or a conductive pat-
tern formed in or on a substrate (e.g., a printed circuit
board (PCB)). According to an embodiment, the antenna
module 2197 may include a plurality of antennas (e.g.,
array antennas). In such a case, at least one antenna
appropriate for a communication scheme used in the
communication network, such as the first network 2198
or the second network 2199, may be selected, for exam-
ple, by the communication module 2190 (e.g., the wire-
less communication module 2192) from the plurality of
antennas. The signal or the power may then be transmit-
ted or received between the communication module 2190
and the external electronic device viathe selected atleast
one antenna. According to an embodiment, another com-
ponent (e.g., a radio frequency integrated circuit (RFIC))
other than the radiating element may be additionally
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formed as part of the antenna module 2197.

[0236] According to various embodiments, the anten-
na module 2197 may form a mmWave antenna module.
According to an embodiment, the mmWave antenna
module may include a printed circuit board, a RFIC dis-
posed on a first surface (e.g., the bottom surface) of the
printed circuit board, or adjacent to the first surface and
capable of supporting a designated high-frequency band
(e.g., the mmWave band), and a plurality of antennas
(e.g., array antennas) disposed on a second surface
(e.g., the top oraside surface) of the printed circuit board,
or adj acent to the second surface and capable of trans-
mitting or receiving signals of the designated high-fre-
quency band.

[0237] At least some of the above-described compo-
nents may be coupled mutually and communicate signals
(e.g., commands or data) therebetween via an inter-pe-
ripheral communication scheme (e.g., abus, general pur-
pose input and output (GPIO), serial peripheral interface
(SPI), or mobile industry processor interface (MIPI)).
[0238] According to an embodiment, commands or da-
ta may be transmitted or received between the electronic
device 2101 and the external electronic device 2104 via
the server 2108 coupled with the second network 2199.
Each of the electronic devices 2102 or 2104 may be a
device of a same type as, or a different type, from the
electronic device 2101. According to an embodiment, all
or some of operations to be executed at the electronic
device 2101 may be executed at one or more of the ex-
ternal electronic devices 2102, 2104, or 2108. For exam-
ple, if the electronic device 2101 should perform a func-
tion or a service automatically, or in response to a request
from a user or another device, the electronic device 2101,
instead of, or in addition to, executing the function or the
service, may request the one or more external electronic
devices to perform at least part of the function or the
service. The one or more external electronic devices re-
ceiving the request may perform the at least part of the
function or the service requested, or an additional func-
tion or an additional service related to the request, and
transfer an outcome of the performing to the electronic
device 2101. The electronic device 2101 may provide
the outcome, with or without further processing of the
outcome, as at least part of a reply to the request. To that
end, a cloud computing, distributed computing, mobile
edge computing (MEC), or client-server computing tech-
nology may be used, for example. The electronic device
2101 may provide ultra low-latency services using, e.g.,
distributed computing or mobile edge computing. In an-
other embodiment, the external electronic device 2104
may include aninternet-of-things (loT) device. The server
2108 may be an intelligent server using machine learning
and/or a neural network. According to an embodiment,
the external electronic device 2104 or the server 2108
may be included in the second network 2199. The elec-
tronic device 2101 may be applied to intelligent services
(e.g., smart home, smart city, smart car, or healthcare)
based on 5G communication technology or loT-related
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technology.

[0239] An electronic device according to various em-
bodiments disclosed herein may include: a first conduc-
tive frame forming a first edge of the electronic device; a
second conductive frame that configures a second edge
perpendicular to the first edge; a split portion provided at
one end of the first edge to electrically separate the first
conductive frame and the second conductive frame from
each other, wherein the split portion extends along the
second edge in a direction perpendicular to the first edge;
a conductive structure disposed inside the electronic de-
vice; a first conductive member spaced apart from the
first conductive frame and the second conductive frame
and disposed along the first edge; a second conductive
member spaced apart from the first conductive frame and
the first conductive member and disposed along the first
edge; a conductive portion extending from a point of the
first conductive frame or the conductive structure and
located between the first conductive member and the
second conductive member; and a wireless communica-
tion circuit electrically connected to the first conductive
member and the second conductive member, wherein
the wireless communication circuit may be configured to
transmit and/or receive a radio signal by using at least a
portion of an electric path provided by the first conductive
frame, the first conductive member, the second conduc-
tive member, the conductive portion, and the conductive
structure by feeding power to the first conductive member
and/or the second conductive member.

[0240] According to an embodiment, the first conduc-
tive member and the second conductive member may
be surrounded by a dielectric material having a specific
dielectric constant.

[0241] According to an embodiment, the first conduc-
tive member may include a first feeding point and a first
ground point.

[0242] According to an embodiment, the second con-
ductive member may include a second feeding point and
a second ground point.

[0243] The electronic device according to an embodi-
ment may further include a first region, wherein the first
region may include a first portion of the first conductive
frame, the first conductive member, and a first non-con-
ductive member.

[0244] The electronic device according to an embodi-
ment may further include a second region, wherein the
second region may include a second portion of the first
conductive frame, the second conductive member, and
a second non-conductive member.

[0245] According to an embodiment, the first region
may be in contact with the split portion.

[0246] Accordingtoanembodiment, the second region
may have a width in a second range, and the width in the
second range may not exceed twice the width of the sec-
ond conductive member.

[0247] According to an embodiment, the split portion
may have a width in a third range, and the width in the
third range may be 2 mm.
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[0248] According to an embodiment, the conductive
portion may have a width in a fourth range, and the fourth
range may be 5 mm or less.

[0249] Accordingtoanembodiment, whenthe wireless
communication circuit feeds power to the first conductive
member, a first resonance may be formed in the first re-
gion.

[0250] The electronic device according to an embodi-
ment may further include a first region, wherein the first
region may include a first portion of the first conductive
frame, the first conductive member, and a first non-con-
ductive member, and when the wireless communication
circuit feeds power to the second conductive member, a
second resonance may be formed in the first region.
[0251] The electronic device according to an embodi-
ment may further include a second region, wherein the
second region may include a second portion of the first
conductive frame, the second conductive member, and
a second non-conductive member, and when the wire-
less communication circuit feeds power to the first con-
ductive member, a third resonance may be formed in the
second region.

[0252] The electronic device according to an embodi-
ment may further include a second region, wherein the
second region may include a second portion of the first
conductive frame, the second conductive member, and
a second non-conductive member, and when the wire-
less communication circuit feeds power to the second
conductive member, a fourth resonance may be formed
in the second region.

[0253] According to an embodiment, coupling feeding
may occur when the wireless communication circuit
feeds power to the first conductive member or the second
conductive member.

[0254] An electronic device according to various em-
bodiments disclosed herein may include: a first conduc-
tive frame forming a first edge of the electronic device; a
second conductive frame that configures a second edge
perpendicular to the first edge; a split portion provided at
one end of the first edge to electrically separate the first
conductive frame and the second conductive frame from
each other, wherein the split portion extends along the
second edge in a direction perpendicular to the firstedge;
a conductive structure disposed inside the electronic de-
vice; a first conductive member spaced apart from the
first conductive frame and the second conductive frame
and disposed along the first edge; a first slot surrounding
the first conductive member; a second conductive mem-
ber spaced apart from the first conductive frame and the
first conductive member and disposed along the first
edge; a second slot surrounding the second conductive
member; a conductive portion extending from a point of
the first conductive frame or the conductive structure and
located between the first conductive member and the
second conductive member; and a wireless communica-
tion circuit electrically connected to the first conductive
member and the second conductive member, wherein
the wireless communication circuit may be configured to
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transmit and/or receive a radio signal by using at least
one of the first slot or the second slot by feeding power
to the first conductive member and/or the second con-
ductive member.

[0255] Accordingto anembodiment, the first slot or the
second slot may be filled with a dielectric material having
a specific dielectric constant.

[0256] According to an embodiment, the first conduc-
tive member may include a first feeding point and a first
ground point.

[0257] According to an embodiment, the second con-
ductive member may include a second feeding point and
a second ground point.

[0258] According to an embodiment, the split portion
may have a width in a third range, and the width in the
third range may be 2 mm.

[0259] The electronic device according to various em-
bodiments may be one of various types of electronic de-
vices. The electronic devices may include, for example,
a portable communication device (e.g., a smartphone),
a computer device, a portable multimedia device, a port-
able medical device, a camera, a wearable device, or a
home appliance. According to an embodiment of the dis-
closure, the electronic devices are not limited to those
described above.

[0260] It should be appreciated that various embodi-
ments of the disclosure and the terms used therein are
not intended to limit the technological features set forth
herein to particular embodiments and include various
changes, equivalents, or replacements for a correspond-
ing embodiment. With regard to the description of the
drawings, similar reference numerals may be used to re-
fer to similar or related elements. As used herein, each
of such phrases as "A or B," "at least one of A and B,"
"at least one of A or B," "A, B, or C," "at least one of A,
B, and C," and "at least one of A, B, or C," may include
any one of, or all possible combinations of the items enu-
merated together in a corresponding one of the phrases.
As used herein, such terms as "1st" and "2nd," or "first"
and "second" may be used to simply distinguish a corre-
sponding component from another, and does not limit
the components in other aspect (e.g., importance or or-
der). It is to be understood that if an element (e.g., a first
element) is referred to, with or without the term "opera-
tively" or "communicatively”, as "coupled with," "coupled
to," "connected with," or "connected to" another element
(e.g., asecond element), it denotes that the element may
be coupled with the other element directly (e.g., wiredly),
wirelessly, or via a third element.

[0261] As used in connection with various embodi-
ments of the disclosure, the term "module" may include
a unit implemented in hardware, software, or firmware,
and may interchangeably be used with other terms, for
example, "logic," "logic block," "part," or "circuitry". A
module may be a single integral component, or a mini-
mum unit or part thereof, adapted to perform one or more
functions. For example, according to an embodiment, the
module may be implemented in a form of an application-
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specific integrated circuit (ASIC).

[0262] Various embodiments as set forth herein may
be implemented as software (e.g., the program) including
one or more instructions that are stored in a storage me-
dium (e.g., internal memory or external memory) that is
readable by a machine (e.g., the electronic device). For
example, a processor (e.g., the processor) of the ma-
chine (e.g., the electronic device) may invoke at least
one of the one or more instructions stored in the storage
medium, and execute it, with or without using one or more
other components under the control of the processor.
This allows the machine to be operated to perform at
least one function according to the at least one instruction
invoked. The one or more instructions may include a code
generated by a complier or a code executable by an in-
terpreter. The machine-readable storage medium may
be provided in the form of a non-transitory storage me-
dium. Wherein, the term "non-transitory" simply denotes
that the storage medium is a tangible device, and does
not include a signal (e.g., an electromagnetic wave), but
this term does not differentiate between where data is
semi-permanently stored in the storage medium and
where the data is temporarily stored in the storage me-
dium.

[0263] According to an embodiment, a method accord-
ing to various embodiments of the disclosure may be
included and provided in a computer program product.
The computer program product may be traded as a prod-
uct between a seller and a buyer. The computer program
product may be distributed in the form of a machine-read-
able storage medium (e.g., compact disc read only mem-
ory (CD-ROM)), or be distributed (e.g., downloaded or
uploaded) online via an application store (e.g., Play-
Store™), or between two user devices (e.g., smart
phones) directly. If distributed online, at least part of the
computer program product may be temporarily generat-
ed or at least temporarily stored in the machine-readable
storage medium, such as memory of the manufacturer’s
server, a server of the application store, or a relay server.
[0264] According to various embodiments, each com-
ponent (e.g., a module or a program) of the above-de-
scribed components may include a single entity or mul-
tiple entities, and some of the multiple entities may be
separately disposed in different components. According
to various embodiments, one or more of the above-de-
scribed components may be omitted, or one or more oth-
er components may be added. Alternatively or addition-
ally, a plurality of components (e.g., modules or pro-
grams) may be integrated into a single component. In
such a case, according to various embodiments, the in-
tegrated component may still perform one or more func-
tions of each of the plurality of components in the same
or similarmanner as they are performed by a correspond-
ing one of the plurality of components before the integra-
tion. According to various embodiments, operations per-
formed by the module, the program, or another compo-
nent may be carried out sequentially, in parallel, repeat-
edly, or heuristically, or one or more of the operations
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may be executed in a different order or omitted, or one
or more other operations may be added.

[0265] While the disclosure has been shown and de-
scribed with reference to various embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the disclosure as
defined by the appended claims and their equivalents.

Claims
1. An electronic device comprising:

a first conductive frame configuring a first edge
of the electronic device;

asecond conductive frame configuring a second
edge of the electronic device, the second edge
being perpendicular to the first edge;

a split portion disposed at one end of the first
edge and electrically separating the first conduc-
tive frame from the second conductive frame,
wherein the split portion extends along the sec-
ond edge in a direction perpendicular to the first
edge;

aconductive structure disposed in the electronic
device;

afirst conductive member spaced apartfromthe
first conductive frame and the second conduc-
tive frame and disposed along the first edge;
asecond conductive member spaced apart from
the first conductive frame and the first conduc-
tive member and disposed along the first edge;
a conductive portion extending from a point of
the first conductive frame or the conductive
structure and located between the first conduc-
tive member and the second conductive mem-
ber; and

a wireless communication circuit electrically
connected to the first conductive member and
the second conductive member,

wherein the wireless communication circuit is
configured to transmit and/or receive a radio sig-
nal by using at least a portion of an electric path
provided by the first conductive frame, the first
conductive member, the second conductive
member, the conductive portion, and the con-
ductive structure by feeding power to the first
conductive member and/or the second conduc-
tive member.

2. The electronic device of claim 1, wherein the first
conductive member and the second conductive
member are surrounded by a dielectric material hav-
ing a specific dielectric constant.

3. The electronic device of claim 2, wherein the first
conductive member includes a first feeding point and
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10.

1.

12.

a first ground point.

The electronic device of claim 1, wherein the second
conductive member includes a second feeding point
and a second ground point.

The electronic device of claim 1, further comprising:

a first region,

wherein the first region includes a first portion
of the first conductive frame, the first conductive
member, and a first non-conductive member.

The electronic device of claim 1, further comprising:

a second region,

wherein the second region includes a second
portion of the first conductive frame, the second
conductive member, and a second non-conduc-
tive member.

The electronic device of claim 5, wherein the first
region is in contact with the split portion.

The electronic device of claim 6,

wherein the second region has a width in a sec-
ond range, and

wherein the width in the second range is less
than or equal to twice a width of the second con-
ductive member.

The electronic device of claim 1,

wherein the split portion has a width in a third
range, and
wherein the width in the third range is 2 millim-
eters (mm).

The electronic device of claim 1,

wherein the conductive portion has a width in a
fourth range, and

wherein the fourth range is 5 millimeters (mm)
orless.

The electronic device of claim 5, wherein, based on
the wireless communication circuit feeding power to
the first conductive member, a first resonance is
formed in the first region.

The electronic device of claim 1, further comprising:

a first region,

wherein the first region includes a first portion
of the first conductive frame, the first conductive
member, and a first non-conductive member,
and
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wherein, based on the wireless communication
circuit feeding power to the second conductive
member, a second resonance is formed in the
first region.

13. The electronic device of claim 1, further comprising:

a second region,

wherein the second region includes a second
portion of the first conductive frame, the second
conductive member, and a second non-conduc-
tive member, and

wherein, based on the wireless communication
circuit feeding power to the first conductive
member, a third resonance is formed in the sec-
ond region.

14. The electronic device of claim 1, further comprising:

a second region,

wherein the second region includes a second
portion of the second conductive frame, the first
conductive member, and a second non-conduc-
tive member, and

wherein, based on the wireless communication
circuit feeding power to the second conductive
member, a fourth resonance is formed in the
second region.

15. The electronic device of claim 1, wherein coupling
feeding occurs in response to the wireless commu-
nication circuit feeding power to one of the first con-
ductive member or the second conductive member.
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